The prevalence of obesity is increasing globally, with nearly half a billion of the world's population now considered to be overweight or obese. The obesity epidemic is related both to dietary factors and to an increasingly sedentary lifestyle. Obesity has significant co-morbidities and these are associated with substantial health care and social costs. Of particular concern is the fact that obesity is increasing among children and adolescents. National health policymakers must take action to deal with the obesity problem. Prevention should be the primary target, but it is also important to develop strategies to treat those already affected with obesity.
Introduction
The statistics on obesity are appalling, with nearly half a billion of the world's population now considered to be overweight or obese. The problem does not only affect developed countries, as there is now a significant increase in overweight and obesity throughout the developing world. It is estimated that, at the beginning of this century, more people will die from complications of overnutrition than of starvation. Obesity is relatively common in Europe. Current prevalence data from individual national studies collated by the International Obesity Task Force (IOTF) suggest that obesity ranges from 10 to 20% for men, and 10 to 25% for women.
1 Figure 1 shows the current level of obesity in European countries.
However, this prevalence has increased by about 10 -40% in the majority of European countries in the past 10 y. The most dramatic increase has been in the UK, where it has more than doubled since 1980. Figure 2 shows data from recent Scandinavian studies. In all age ranges and both genders in all countries, the trend is towards an increase in overweight and obesity.
Causes of obesity
Obesity is caused by a combination of both genetic and environmental influences. The three main factors are genetic predisposition, disruption in energy balance, and environmental and social factors. The rapid increases in obesity, however, cannot be related purely to genetic change as the genetic pool changes slowly over thousands of years. In contrast, the environment has changed dramatically over the past few decades and it is this that accounts for the recent rise in obesity.
The classic Danish adoption studies demonstrate the extent to which obesity is genetically determined. These show, for example, a highly significant correlation between body weight class (thin, median, overweight or obese) of adoptees and body mass index (BMI) of biological parents but no correlation between body weight class of adoptees and BMI of adoptive parents. 2 This suggests that genetic influences are important in determining body adiposity and that childhood family environment alone has little effect.
Research continues into the genetics of obesity and an update of the human obesity gene map has been published. 3 A total of 360 genes involved in obesity have now been identified, although some are thought to have only a very minor role.
It has been suggested that as much as 50% of the variability in bodyweight is governed by genetic factors. While little can be done to modify genetic predisposition to weight gain, this leaves a considerable proportion of weight variability open to behavioural modification.
In terms of energy intake, dietary fat is the most important macronutrient culprit. Compared with protein and carbohydrate, fat provides a higher energy content per gram, it produces fewer satiety signals, it is less able to suppress hunger and it has a higher capacity for storage in the body.
Although dietary fat is important, the increase in obesity has occurred at a time when overall energy intake has stabilized or even slightly reduced. Modern sedentary lifestyles appear to be at least as important as diet in the development of obesity. This is illustrated by a study that shows how markers of inactivity, such as the number of cars per household and the number of hours watching television each week, mirror the rise in obesity (Figure 3) . 4 In 1960, an average of 13 h=week was spent watching television compared with 26 h=week today.
Energy imbalance takes place slowly over a long time period. It is instructive to consider how modern technologies can affect energy usage. For example, use of remote controls and mobile telephones could 'save' 25 h of walking each year. Assuming that 1 h of walking is equivalent to 113 -226 kcal energy expenditure, this equates to an energy 'saving' over the year of 2800 -6000 kcal, the equivalent of an additional 0.4 -0.8 kg of adipose issue.
Consequences and costs of obesity
Obesity is a risk factor for chronic diseases such as hypertension, dyslipidaemia, type 2 diabetes, cardiovascular disease, sleep apnoea, musculoskeletal disorders and some cancers. Many of these health consequences of overweight and obesity are discussed in more detail in later papers in this symposium. The risk of death from all causes, cardiovascular disease, cancer and other diseases increases throughout the range of moderate and severe overweight for both men and women in all age groups. 5 Type 2 diabetes is the most obvious clinical problem. Adults with a BMI 35 are approximately 20 times more likely to develop diabetes over a 10 y period than their peers with a BMI between 18.5 and 24.9. 6 The prevalence of diabetes is rising dramatically throughout the world. The number of adults with diabetes is forecast to increase by 46% from 151 million in 2000 to 221 million in 2010 7, 8 and between 1995 and 2025, the number of individuals with type 2 diabetes could double globally.
If, previously, health policymakers have seen obesity as a trivial, cosmetic complaint, the rapid increase in diabetes should act as an impetus for action.
The co-morbidities associated with obesity have considerable financial costs. The IOTF has estimated the cost of obesity at between 2 and 8% of total health care budgets. 1 These data are consistent in all parts of the world, irrespective of the health care system, and represent a heavy burden to society. However, the personal economic and social costs of obesity are also significant in terms of reduced quality of life, low employment prospects, stigmatization and poor social integration. One study showed that, compared with non-obese women, obese women were less likely to have married, had completed fewer years of education and had lower household income. Self-esteem was also lower. 9 
Obesity in children
Of particular concern for the future is the alarming rise in obesity in children and adolescents; related to this, type 2 diabetes is occurring at increasingly younger ages. In 1999, the prevalence of obesity in 15 -24 y-olds in Europe was reported to be as high as 8% in Ireland and 11% in Greece 10 ( Table 1 ). This increase is not only taking place in Obesity: the disease of the twenty-first century S Rössner the Westernized countries. In Japan, for example, where obesity was unheard of 20 y ago, childhood obesity is now becoming a major issue, and the incidence of type 2 diabetes in junior high school Japanese children rose from 8 cases=100 000 in 1976 -1980 to more than 14 cases=100 000 in 1991 -1995.
11
Prevention of obesity has to start in these younger age groups, and should focus on simple measures such as encouraging adoption of a healthy diet and promoting a non-sedentary lifestyle, particularly by encouraging physical activity within schools.
Summary
In summary, there is a significant global increase in the prevalence of overweight and obesity. Obesity and its associated co-morbidities have substantial health care and social costs. Prevention must be our primary target, but it will also be important to develop strategies to treat those already affected with obesity, as even modest weight loss of 5 -10% has been shown to reverse many of the comorbidities associated with obesity and to result in significant health gains. 
